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Removal of metal hardware in orthopaedic surgery is often
complicated by difficulty in locating the implant which may
be buried deep beneath the skin. Kirschner wires (K-wires)
and screws in particular are often impalpable. In such cases,
intraoperative fluoroscopy is used to locate the wire or screw.
We report a novel use of ultrasound technology to detect the
position of impalpable K-wires in a distal femur. This avoided
the use of intraoperative fluoroscopy thereby decreasing
patient and staff exposure to harmful ionising radiation.
Methods
A 16-year-old male underwent K-wire removal 8 weeks
post-percutaneous K-wiring of a supracondylar femoral
fracture. Initial attempts at locating the K-wires by palpa-
tion were unsuccessful despite plain radiographs indicating
their positions.
A portable ultrasound scanner (38 mm broadband (13-
6 MHz) and linear array transducer (SonoSite Micromaxx
SonoSite, Inc., 21919 30th Drive, SE Bothwell, WA, USA,
see Fig. 1) was used. Prior to the procedure, the skin was
cleaned with chlorhexidine solution. The ultrasound trans-
ducer was inserted into a sterile sheath (CIVCO Medical
Instruments, Kalona, IA, USA) containing ultrasound gel. A
thin layer of sterile gel was placed between the draped
ultrasound transducer and the skin over the K-wire. The* Corresponding author. Tel.: +353 868091450.
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Open access under the Elsevier OA license.position of the K-wire was detected as a break in the cortex
of the underlying bone with an underlying acoustic shadow
representing the wire (see Fig. 2A and B). A minimal incision
was then used to remove the K-wire without difficulty. The
second K-wire was removed in a similar fashion.
Discussion
Ultrasonography has multiple uses in bone imaging including
imaging femoral head position in developmental dislocationFigure 1 The portable ultrasound scanner used to detect the
position of the K-wire.
Figure 2 (A) A K-wire in the supracondylar region of the femur is detected as a break in the cortex. (B) The K-wire itself projects an
acoustic shadow that leads to a break in the cortex of the underlying bone.
344 J.M. Queally et al.of the hip,7 bone mineral status,1 fracture reduction during
intramedullary nailing2,3 and assessment of bone healing
post fracture.4,5 Ultrasound imaging is also used in the
detection of foreign bodies in soft tissues.6 A logical
progression is to use ultrasound to detect implant materi-
als in bone. K-wires are usually easily detectable by palpa-
tion. However, some are impalpable, particularly in obese
patients. Localising them requires the use of intraopera-
tive fluoroscopy. Occasionally, using the palpation method
alone leads to incorrectly placed incisions which have to be
extended to locate the underlying wire or screw. The
above case demonstrates the use of ultrasonic imaging
in locating a K-wire in a distal femur. The K-wire was
easily identified by its acoustic shadow. Also, the K-wire
entry point in the bone was also identified as a break in the
cortex.
In conclusion, we have demonstrated ultrasonic imaging
as a novel method for removal of impalpable K-wires. It is
easy to use, quick and avoids the use of intraoperative
fluoroscopy thereby protecting both patients and staff from
harmful radiation. This would be of particular benefit in
pregnant patients.References
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